As an answer to soaring oil prices, stabilization mechanisms based on specific taxes, such as the French 'Tipp flottante', have been discussed and introduced in some countries in early 2000s, but then soon abandoned. Our contribution aims at analysing the excise pass-through and the cost shifting in a comprehensive European context to understand whether such a mechanism could actually reach its target. Our results show that, on average, fuel tax reductions are effective in stabilize consumer price, but the measure is particularly costly for public budgets.
Introduction
The oil price boom experienced since the beginning of the new millennium, which has brought prices to soar from an average of about 40$ per barrel (in 2010 real terms) during the Eighties and the Nineties to a peak of more than 140$ in 2008, caused several protests by consumers, that resolutely asked in latest years for an effective government intervention to cap price increases. One of these policies -which has been discussed in many countries, especially in Europe, but really implemented only in very few of them -originates from the simple observation that final fuel prices for consumers include a large (and complex) share made up by a blend of different taxes. 2 The intuition is then to implement a mechanism which 'automatically' modifies the tax component of the final price to consumers for any movement of the oil price on international markets. 3 For instance, this is the idea behind the French TIPP flottante, introduced by the left-wing Jospin's Government from the October 2000 to the July 2002: in response to a 10% increase (decrease) of the Brent crude oil price, the TIPP 4 (the excise on the consumption of energy products, now TIPCE ) has been modified by the same amount in the opposite direction so as to compensate the increase in value added tax (VAT ), which -in Europe -is applied both to the price and to the specific tax. Similar mechanisms have been introduced in Portugal and even in some US states at about the same period, but then abandoned when crude oil price went down consistently below the January 2000 level in the second half of the year 2002. Interestingly, despite the sharp increase registered in oil prices from then up to summer 2014 (when oil price dropped by around 25% from a long-period average well above 100$), the mechanism has not been reintroduced (or introduced) in any countries. For instance, in Italy the Parliament passed a law defining a fuel price stabilizer in 2008, but the left-wing government has never applied it due to budgetary reasons; moreover, the conservative UK government received a negative advice from 2 In virtually all western European countries the total tax burden on fuel is between 50% and 70% of the final consumer price, about two third of which is due to specific taxes and one third to value added taxes.
3 The mechanism was clearly described by the UK Prime Minister David Cameron in January 2011: 'Is there a way in which when the oil price goes up and the Treasury is getting more revenue out of oil we can find a way of sharing the risk with the consumer? If the price goes up, the tax comes down, and if the price comes down the tax goes up. We're looking at that [...] I would love to find some way of sharing the risk of higher fuel prices with the consumer, because at the moment I think they feel they are sharing all of the burden.' (The Guardian, 2011) . 4 Taxe intérieure sur les produits pétroliers.
the Office of Budget Responsibility (OBR, 2010) to the introduction of a fuel price stabiliser in 2011. 5 The evaluation of the [2000] [2001] [2002] French experience made by the national Court of Auditors points to two main issues: first, since transport fuel taxes represent about 1.2% of GDP in France (Eurostat, 2013) , the measure can be extremely costly for the public budget; second, it is not socially efficient, since reducing taxes on fuel could make consumers less aware of the impact of their choices on the environment. Also the independent commission appointed by the French government shared the same negative view on the TIPP flottante. However, despite the relevance of these two arguments, both the evaluations by the Court of Auditors and by the commission unfortunately miss a key element to inform the public discussion, which revives as soon as fuel prices increase: 6 Does the TIPP flottante effectively work as fuel price stabilizer?
Also the economic literature has not discussed deeply into the matter. A first branch of literature investigates the tax incidence on fuel price in different frameworks. For instance, Chouinard and Perloff (2004) analyze first the incidence of federal and state specific gasoline taxes in the US, and then also the incidence of state ad valorem taxes (Chouinard and Perloff, 2007) ; Alm et al. (2009) study the incidence of state excises in the US retail gasoline market, while Doyle and Samphantharak (2008) analyze the incidence of gasoline state sales taxes using very detailed data on daily prices at the station level. All these papers find a complete, or almost complete, pass-through of taxes on to consumer prices. More recently, a second branch of literature focuses more deeply on the factors that may affect the excise pass-through: Marion and Muehlegger (2011) investigate the elasticity of supply, finding a negative relation between constraints in the supply chain and the pass-through rate; Jametti et al. (2013) take into account the market concentration, finding an under-shifting of fuel taxes on consumer prices when markets are more concentrated; finally, Kopczuk et al. (2013) argue that the pass-through rate depends on tax remittance responsibility, due to different opportunities of tax evasion.
However, to the best of our knowledge, only the paper by Di Giacomo et al. (2012) addresses directly the issue of automatic mechanisms based on taxes to compensate oil price variations, considering the case of Italy, another European country where several governments have discussed the im-plementation of a sort of this mechanism, but never did so. Their simulations suggest that the mechanism is ineffective in stabilizing wholesale prices, but they also point out an important role by VAT, which -interacting with the specific tax -increases the ability of governments to efficiently block prices. There are two main limitations in this analysis: considering a single country in a period in which VAT did not change, Di Giacomo et al. (2012) were unable to identify the real pass-through of VAT and, more importantly, they were forced to consider net wholesale prices, instead of final gross prices to consumers.
In this paper we extend their analysis in two directions considering a panel of European countries. Exploiting time and cross-sectional variability in VAT, we identify the pass-through of VAT besides the one related to the excise, analyzing how a mechanism like the TIPP flottante can impact on the final consumer price. Our main result suggests that the automatic mechanism is able to reduce fluctuations in consumers' prices by (even if not fully) stabilizing fuel final prices, but the whole burden is sustained by the public budget. One should then weight the expected benefits from stabilizing fuel prices with the costs in terms of lower revenues for state finances in order to assess whether the stabilization policy should be implemented or not.
The remainder of the paper is structured as follows. Section 2 provides an essential theoretical framework for understanding the economics of a measure like the TIPP flottante. Section 3 translates this framework in an empirical strategy for the identification of key effects. Section 4 is devoted to the data, while Section 5 presents and discusses our results, including a simulation of a 'TIPP flottante'-like mechanism. Brief concluding remarks follow.
Theoretical framework: can the TIPP flottante work?
In this section we develop a simple theoretical model to understand under which conditions price stabilization policies can effectively neutralize crude oil price volatility on final consumer price, building on the work by Delipalla and Keen (1992) on specific taxes in oligopolistic markets. Let us start from the definition of the fuel post-tax consumer price CP , the target of stabilization policies:
where P is the (stochastic) pre-tax consumer price; exc and vat the excise and the value added tax, respectively; oilP the crude oil price; X is a vector of demand and supply shifters; ε is an idiosyncratic shock; and the superscript f identifies the type of fuel, either gasoline, g, or diesel, d. Eq.
(1) makes clear that the VAT interacts both with the pre-tax price and the specific tax.
Consider an oligopolistic market where m > 1 identical petrol stations competeà la Cournot. The Cournot model is particularly suitable to the study of fuel markets, as the product is homogeneous and, given the strategic interaction among competitors, it is also flexible enough to account for different market structures, including monopoly, perfect competition and many forms of collusion. The Cournot model is basically a static model, where each competitor assumes as given the quantities set by the other firms. This assumption is quite reasonable given the market under study, where competition is stable (in almost all EU countries, the same firms have been competing for a long time), production cost and market demand conditions are quite steady, and dynamic price wars are very uncommon. The Cournot model is also commonly adopted in public finance models on tax incidence and optimal taxation (see among others Delipalla and Keen, 1992; Hamilton, 1999; Myles, 1996; Stern, 1987) . We are going to assume that fuel is a homogeneous product and it is produced, for large volumes, at constant marginal (and average) costs c oilP, exc f , with ∂c/∂oilP > 0. 7 Each station j maximizes the following profit function:
by choosing the optimal quantity q j . Solving eq.(1) for P f and substituting in the profit function (2) we obtain:
where CP f (Q f ) is the market demand function and Q f = q f j is the aggregate quantity of fuel supplied by the m petrol stations active in the market. The first order condition for profit maximization is:
where ∂Q f /∂q f j represents each station's conjecture about the effect of its own output change on total industry output Q f (which is equal to 1 in a Cournot setting; see for instance Colangelo and Galmarini, 2001) . Summing eq.(4) over all stations we obtain:
is the price elasticity of demand. To ensure stability (and the second order condition for profit maximization), we define g(CP f ) = 1 − 1 mε(CP f ) and, following the literature, we assume that
Eq.(5) implicitly defines the equilibrium post-tax consumer price. To understand whether the TIPP flottante can work, we need to differentiate eq.(5) with respect to both the oil price and the excise, that is, under the second order condition:
according to which, if ∆exc f = −∆oilP , consumer prices are stabilized if:
In order to understand the stability condition in eq.(7), let us first analyse a simple case in which there are no imperfections, as in Weyl and Fabinger (2013) , and crude oil is the only input in the fuel production function. These simple assumptions would imply that ∂c ∂oilP = 1 and ∂c ∂exc f = 0: an increase of crude oil price rises marginal costs one to one and excise does not alter the production function, resulting only in a one to one accounting increase of total costs (the second term in the right hand side of eq.7). Therefore, a crude oil price increase rises proportionally the marginal costs and the excise reduction perfectly balances this increase. The profit-maximizing quantity in eq.(4) is unaffected, as it is the producer price and the final consumer price. Indeed, the stabilization condition in eq.(7) is always satisfied.
However, under a more realistic perspective, there is no reason to assume that ∂c ∂oilP = 1, since the fuel production function involves several processes and inputs and is also intimately related to the production of other oil products. Moreover, the different degree of vertical integration and the market structure might affect the reaction of producers to changes in the prices of inputs (Borenstein and Shepard, 2002; Hastings and Gilbert, 2005) . In addition, also the excise might have additional effects on top of the accounting
is the price elasticity of the elasticity of demand. For the sake of simplicity, in the text we assume that η CP f = 0, that is: elasticity of demand does not change when prices change.
effect: on the one side, there might be non-linear administrative costs associated to the introduction of an excise; on the other side, there may be different opportunities for tax evasion/avoidance, as described in a recent paper by Kopczuk et al. (2013) . Finally, again, market structure and vertical integration may affect the way each producer react to the change of excise. For all these reasons, ∂c ∂exc f may be different from zero. In this case, the condition in eq. (7) is not trivial and makes it explicit that stabilization mechanism can be effective only if the effect of crude oil price on marginal costs is perfectly balanced by the direct and indirect effects of the excise.
Since we cannot observe the marginal costs of fuel producers/retailers, we cannot directly estimate eq.(7). However, if we assume that producers and retailers set an (unobservable) constant mark-up on costs, we can replace the marginal cost with the producer price and focus on the following condition:
The assumption of constant mark-ups requires that mark-ups do not react neither to oil prices, nor to excise duties. While we can safely assume that mark-ups do not react to excises, we need to test for the possibility that mark-ups do not respond to oil price changes. The literature on the so called "rocket and feather" effect documents the presence of asymmetric reactions in final fuel prices to oil price changes: when oil price booms, final prices go up quickly, while when oil price decreases, final fuel prices react slowly (see Frey and Manera (2007) for a survey). We tested for the presence of some form of asymmetric reaction to oil price in our data using a modified Error Correction Model specification. Overall, asymmetric response of final fuel prices to variation in oil price could be excluded in our sample. 9 In our robustness checks, we do recognize that one of the main factors that may cause asymmetric pass-through is seller market power (see Borenstein et al. (1997) ). We thus account for market power using some measures of market concentration 10
We devote the remaining sections of the paper to estimate eq.(8), to test whether the pass-through of excise and the cost shifting balance out in the price stabilization mechanism.
Empirical strategy
As discussed in the previous section, the economic rationale behind price stabilization is that -if the pass-throughs on consumers of both marginal costs and taxes are similar -a counteracting variation of the excise when the crude oil price increases can stabilize prices. To estimate these effects we take to the data the following reduced form price equation that represents our preferred model specification:
where the main variables are defined after eq.(1); i and t identify country and time period, respectively; the matrix X includes a set of country-specific time trends of first, second and third order; finally, the model includes monthly dummies, M , to account for seasonal variation in the demand for fuel, country fixed effects (η), year fixed effects (θ), and the usual idiosyncratic error term (ε). Moreover, to account for possible serial correlation within groups, we also cluster the standard errors at year, month and country levels (see Cameron et al., 2011, for multiway clustering) . 11 After estimating the linear regression model in eq.(9), we are able to compute the variation of pre-tax consumer price due to a variation of the crude oil price and a variation of the excise as:
and
11 In our case, as required by the methodology developed by Cameron et al. (2011) , year and month clusters are non-nested, since month dimension refers to the common shocks that might happen at the same month of all years in all countries, such as a demand increase due to summer holidays. This kind of shocks is non-nested in year dimension. However, we replicate the empirical analysis clustering only at year and country level and results are essentially unchanged. respectively, where vat is the sample average of VAT. Following from eq.(8), the condition for the stabilization mechanism to be effective requires:
Consistently with the theory, this condition suggests that what matters for stabilization are the pass-throughs of both the crude oil price and the excise, which are influenced also by the role played by the VAT.
Our empirical strategy consists of the estimation of a set of alternative specifications, that can be nested within the preferred model in eq.(9). 12 We start from the simplest baseline model where all interactions and country specific time trends are dropped, then including the VAT interacted terms and finally adding the country specific time trends up to order three (the preferred specification in eq.(9)).
As robustness checks we also consider several alternative model forms. Firstly, we replace the country specific time trends by a set of demand and supply shifters, such as the relative number of retailers, the relative number of vehicles, the share of elderly people and per-capita GDP. Unfortunately, these controls are not available for all countries in all periods, and all of them are available only quarterly or yearly. 13 Second, as suggested by Di Giacomo et al. (2012) and even more clearly by Jametti et al. (2013) , the passthrough of excises can be affected by the market concentration. However, systematic information on the degree of competitiveness for each country are not available, and we were able to collect only the market share of the largest retailer from several national sources. 14 Hence, to catch these effects, we follow two different routes re-estimating the model in eq.(9) by including interaction terms of our main variables with country specific time trends, 15 12 We also try to estimate the two equations for gasoline and diesel using a seemingly unrelated regressions (SUR) model (Zellner, 1962) to account for the possible correlation between the two models. However, even if the correlation between residuals is significant (ρ = .40), SUR estimation is not suitable to take into account the panel structure of the data and to cluster standard errors. In any case, since results are very similar in the two models, we present in the paper only the fixed effects model. Results from SUR estimates are available from the authors upon request. 13 The data availability of controls is the main reason why we choose the regression with country-specific time trends instead of market shifters as our baseline specification. However, as shown below, results on price stabilization are virtually the same in both models.
14 Since we analyse the final consumer price, we think the retailers' market share is the best measure to capture the market concentration.
15 These country specific trends pick up also the differences in tax evasion allowed by the market segment that is called to remit taxes by the law (Kopczuk et al., 2013) . and by including interactions with the market share of the largest retailer. Thirdly, we experiment with an alternative data transformation, where all variables are re-expressed in logarithmic form. In this way, elasticities can be directly estimated from the estimated coefficients at sample averages.
Finally, endogeneity issues may also arise: even if not officially stated by the laws, 16 the policies on excises might depend on the level of consumer prices. A first, narrative reason to reject endogeneity is that -considering our sample -governments have decided to change the nominal value of excises only 156 times for gasoline and 179 times for diesel, that is, on average, about one adjustment per year in each country. Given the high volatility of crude oil price and of the other determinants of fuel price, one may assume that variations of excise are not driven by changes of the fuel price. However, in order to statistically rule out any endogeneity issues, we also estimate two further models: first, we exclude from the sample the two countries (France and Portugal) that explicitly implemented, even if for a short period of time, a price stabilization policy; second, we instrument excises on fuel with excises on tobacco, that are clearly independent of any fuel price stabilization policy. 17 Moreover tobacco excises are expected to be correlated to fuel excises for at least two main reasons. Since the first Council Directives in 1992 18 , all EU countries are required to implement harmonization policies for excise duty structures and rates. This harmonization process is still ongoing and it pertains to all excise duties. The other reason relates to public budget constraints: governments in need for funds may find it efficient to increase excises on goods with rigid short-run demand functions, such as fuel and tobacco.
Data
Our main data source is the European Commission Oil Bulletin, 19 that includes several information on a wide range of energy products on a weekly basis for all EU countries. We focus only on gasoline and diesel, and -for each of these two products -we collect data on pre-tax price (defined as 16 In our sample of countries, price stabilization mechanisms were implemented only in France and Portugal for a very short period, as discussed in the introduction. 'consumer prices excluding duties and taxes'), excise and value added tax. A second relevant source of data is Datastream, 20 from which we collect the weekly crude oil price. Notice that, since we focus on the European markets, we consider the Brent crude oil price, instead of the WTI (West Texas Intermediate) oil price, the benchmark for the US market. All prices and excises have been discounted using the Eurostat consumer price index on 'food and non-alcoholic beverages'. 21 Other control variables include demand-side variables, such as per capita GDP, the number of vehicles per 1,000 people, the population and the share of people over 65, derived from Eurostat, 22 and a supply-side variable, the number of retailers per 100,000 vehicles, derived from the Unione Petrolifera 23 statistical service.
In order to minimize potential distortions in our analysis, we make a strict selection of countries and periods to include. As for countries, since crude oil is traded in US Dollars and the exchange rate volatility may affect the retail price, we focus only on countries in the Eurosystem after the definition of fixed exchange rates against the Euro. 24 Moreover, to consider a sufficiently long time span, we include only countries with at least 10 years of fixed exchange rates. As for the time dimension, while price and tax variables are available at weekly frequency, control variables are registered either quarterly (GDP), or yearly. We decide therefore to collapse weekly data at monthly level, taking the maximum values of prices (pre-tax fuel prices and crude oil price) and taxes (both excise and VAT) registered in each month and each country. We are then left with a panel consisting of 12 countries 25 observed for 168 months (between 1999 and 2012), for a total of 1,998 observations. 26 Table 1 shows the descriptive statistics for all the variables in the empirical analysis. Pre-tax price of diesel is higher than pre-tax price of gasoline, while the opposite is true for the excise. In absolute terms, excises are higher than pre-tax price for gasoline, and lower for diesel. VAT on gasoline and diesel is different only in Luxembourg until 2004. Because of EU legislation, excises on tobacco are measured as a share of final price; however, the size is similar to excises on fuel. Finally, the sample size of control variables is lower than the full sample, in particular because of the high number of missing observations on the number of retailers and of vehicles per capita.
Results

Evaluating pass-throughs
Tables 2 to 4 show estimation results for all the models described in section 3, while table 5 includes first-stage regression results, showing that instruments are relevant and exogenous. The stability of the coefficients estimates changes according to the variable considered: while the coefficients for crude oil price are fairly stable across specifications, those of the tax variables and their interactions are more volatile. However, the presence of interacted terms makes single coefficients difficult to read about the actual effect of changes in crude oil price and taxes on the pre-tax and post-tax consumer price. We then compute the marginal effects (the two sides in eq.(8)) for each specifications, using the delta method to evaluate their statistical significance. These effects are reported in tables 6 to 8. The total effects are very stable across specifications and fuel types: first, the derivative of pre-tax price with respect to crude oil price (eq.10) is slightly lower, but not statistically different from 1 in all specifications for both gasoline and diesel, apart from columns (3), (4) and (6) of table 7. 27 This means that producers/retailers are able to almost fully shift production costs on to final consumers. Second, also the excise pass-through is not statistically different from 1 in most of the models. Interestingly, as for the crude oil price, it is always lower than 1. Hence, analogously to production costs, producers/retailers are able to almost fully shift also the fiscal burden on the consumers, leaving almost unaffected the pre-tax fuel price (i.e., the net price they receive). Even when they are not able to fully shift the excise, its weight falls on consumers for about 80% and on producers/retailers for the remaining 20%, that is the estimated effects on pre-tax price. These 27 In the logarithmic transformed model (columns 3 and 6 of table 3), the regression coefficients have a different meaning and eq.(10) and eq.(11) should be restated as ∂P f ∂oilP = β 1 +β 4 vat f · P f oilP and ∂P f ∂exc f = β 2 +β 5 vat f · P f exc f , respectively, where upper bars refer to the sample averages.
findings are fully in line with previous literature on tax incidence in the fuel markets. 28 Overall, our estimates show that the sign and the magnitude of excise pass-through and cost shifting are slightly lower than 1 and very similar to each other. Indeed, the difference between them, as in eq.(12), is never statistically different from zero in all the models and for both gasoline and diesel (third and last rows of tables 6 to 8), apart from the logarithmic transformed model for diesel. Therefore, we can conclude with reasonable confidence that, on average, the two effects balance each other.
Simulating the automatic stabilization mechanism
The first three rows of tables 6 to 8 show our main result on the effect of the stabilization mechanism on post-tax consumer price, net of VAT, represented in eq.(12), the empirical counterpart of eq.(8). As previously discussed, stabilization mechanisms are effective if the difference between the two pass-throughs is not different from zero. The results are very clear: in almost all models the effect is never significantly different from zero. Hence, according to simulations, the stabilization mechanism seems actually able to effectively counteract oil price increases.
Tables 6 to 8 include the simulated final consumer price and its variation assuming an increase of crude oil price by 10 cents and a decrease of the excise by the same amount. Starting from the initial price, 29 we compute the final price and the difference, taking the VAT rate at the average EU level. In the light of the previous results, the changes in post-tax consumer price are low and unsurprisingly never statistically significant (from eq.(6) and eq.(8) we see that the condition for ∆CP f = 0 is the same as for ∂P f ∂oilP − ∂P f ∂exc f − 1 = 0, that is why we report in the tables only the test for the latter condition). Therefore, the price stabilization policy discussed in this paper seems to be effective in neutralizing the volatility of crude oil price on consumer prices. 28 Results are also in line with the findings in Di Giacomo et al. (2012) for Italy. They focus only on pre-tax prices, finding that there is a positive pass-through of producers' costs and no pass-through of excise on pre-tax prices. Following our notation in eq.(1), they find that ∂P f /∂oilP > 0 and ∂P f /∂exc f ≈ 0, consistently with our results. In particular, the variation of pre-tax price due to a .10 euro decrease of excise is .0035 euro (table 5, pag.1184), while we find .0022 in the baseline model (table 6) . Stated differently, ∂P f /∂exc f = −.022 in our paper and ∂P f /∂exc f = −.035 in Di Giacomo et al. (2012) . Relying on these findings, they conclude that price stabilization mechanisms are ineffective in stabilizing wholesale prices, while we take a step forward, predicting also an almost full stabilization of consumer prices.
29 Notice that this price is not estimated, but simply computed from the data applying eq.(1) with the observed P f . This explains why standard errors are not reported.
Discussion
The empirical results discussed in previous sections provide supportive evidence on the effectiveness of mechanisms such as the TIPP flottante in counteracting the impact of crude oil price volatility and in stabilizing final consumer prices. This evidence relies on the virtually full pass-through of both the production costs and the fiscal burden from the producers/retailers to the consumers. For this reason, it may seem surprising that price stabilization mechanisms received so little attention and were implemented only in very few cases.
As noticed in the introduction, there are two main intertwined issues related to fuel price stabilization: environmental concerns and the impact on public budgets. As for the former, if fuel taxes were purely Pigouvian taxes, with the unique goal to correct the social costs related to the fuel consumption, then the Government should only consider the costs of negative externalities in deciding the excise duties. However, contrary to this, one can notice that fiscal agencies are very careful in estimating the effects of excise variations on the public budget, and in several cases they rejected or dissuaded governments to implement stabilization policies. 30 The special attention of fiscal authorities on fuel taxes leads us to the second issue related to price stabilization policies, that is public budget sustainability. First, it must be pointed out that -because of the full pass-through of taxes on consumers -the costs of fuel price stabilization lie entirely on public budgets, since the producers/retailers are virtually unaffected by excise volatility. 31 Second, fuel taxes play a relevant role in public budgets: 30 For instance, the French Court of Auditors was worried about the budgetary effects of the TIPP flottante, the UK Office of Budget Responsibility rejected a former version of the Fair Fuel Stabiliser in September 2010, and the Italian mechanism of floating excise on fuel was approved by the Parliament in 2008, but never applied due to budgetary reasons. The budgetary role of fuel taxation is so important (see table 9 ) that one can think to reduce distortive taxation on income with corrective environmental related taxes (see for instance OECD (2001) and OECD (2006)), coupling the correction of negative externalities with additional budget revenues. 31 It is useful to point out that -following the comparison between eq.(1) and the empirical estimation of pass-through and cost shifting -when stabilization works, there is no extra-budget deriving from VAT on fuel: indeed price stabilization implies that the sum of pre-tax fuel price P f and excise exc f does not change, but this is exactly the tax-base of the VAT, that therefore remains unchanged. One can also think of an insurance role played by stabilization mechanisms since when oil price varies, excise duties change in the opposite direction. However, this is unlikely to occur since it requires the identification of a long run equilibrium price, and an intertemporal mechanism (a sort of 'smoothing' fund) that uses additional revenues to compensate for reduced revenues in the future. Also, political costs are high as it could be difficult to convince consumers of higher excise according to Eurostat (2013) estimates, on average they account for 1.6% of GDP both in Euro-27 and in Euro area, and for 4.7% and 4.3% of total taxation in Euro-27 and Euro area, respectively. 32 Therefore, an automatic fuel price stabilization policy has a direct and relevant impact on public budgets. Under this perspective, stabilization policies can be seen as redistributive policies targeted to fuel consumers. Table 9 presents some rough simulations of the yearly fuel stabilization costs for the European governments included in our sample under different scenarios, since the uncertainty about the global macroeconomic growth and the geopolitical issues in several oil-exporting countries does not allow to make plausible forecasts on the crude oil price trend. What emerges from the simulation is that even a small price variation 33 has a non negligible impact on public budgets, and that the amount of per-capita redistribution to fuel consumers is very relevant. As it happens for many other redistributive policies, the final considerations on the opportunity to introduce fuel price stabilization must be done by the policy makers, according to the social support to this kind of policies, that may also change across countries and over time. What this paper shows is that stabilization mechanisms can reach the target, but that the whole burden relies on public budget.
Conclusions
Fuel price stabilization is often discussed by policy-makers, but it has been effectively implemented in Europe only in few countries and for a very limited period of time. In this paper we test the effectiveness of fuel price stabilization mechanisms using an innovative panel on European countries. As predicted by the theory, we are able to empirically address not only the direct effect of excises and production costs on fuel price, but also the role of VAT and its interactions with excises and production costs. Results show that producers and retailers are able to fully pass on consumers variations of both production duties when oil prices are low. Examples in this direction are the U.S. and Portugal tax suspension policies, that we briefly describe in the introduction.
32 According to the same estimates, the weight of fuel taxes on public budget ranges from 1.1% of GDP in Spain and Belgium to 2.6% in Slovenia, and from 2.5% of total taxation in Belgium to 9.6% in Bulgaria. 33 Between late 1990s and late 2000s crude oil price increased by more than 500%. Of course, 'TIPP flottante'-like stabilization mechanisms cannot neutralize oil price increases above 100%, unless governments are ready to subsidize fuel consumption applying a negative excise. Considering also the actual crude oil price level (about 75$ per barrell in November 2014), we limit our simulation to a 50% increase, that would lead crude oil price to about 110$. costs and excises. For this reason, price stabilization mechanisms such as the 'tipp flottante' are effective in stabilizing fuel prices following crude oil price volatility. However, the entire burden of stabilization lies on the public budget, and this -together with environmental issues -might be the reason why fuel price stabilization policies are very often proposed by politicians, usually questioned by fiscal authorities and, finally, very hardly implemented. 
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